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{ Summary ,

1. Research Objective
The green tea industry is depressing on a national scale and green tea
consumption in Jeju is also declining. The research has been conducted
under the purpose to search solution for field difficulties such as
reducing production costs for enlarging green tea consumption and to
revitalize the green tea industry by developing and distributing new
processing methods, improving farm income.
2. Content
A. Research on increasing the efficiency of tea leaf fixation by
utilizing microwave and field trials
With a 8kW microwave fixation machine, it was identified that for
high quality tea production and to eliminate polyphenol’s oxidizing
enzyme, processing time between 2 mins 50 sec to 4 mins was
adequate and compared to 1its previous processing method: hot
roasting, it was found that it contained high level of theanine,
tannin, catechin and greenness. When microwave irradiation of 200kg
tea leaf, it showed 56% fuel reduction than hot roasting but took
4-5 time longer processing hours.
Purpose& : . o . .
Contents With a 21kW @crowave flxatlo'n | machine, HT orde'r to eliminate
polyphenol oxidative enzyme activity, processing time under 40
seconds was Inadequate. To maintain greenness process time over 3
mins 20 sec and for high quality green tea production, 1 min 30 sec
was adequate. Compared with the previous processing method: hot
roasting, process time of 1 min 30 sec showed high level of vitamin
C, theanine, tannin and greenness. Fuel reduction was 7% but it
took 11 times more.
B. Research on green tea process characteristic when steaming
in fixation utilizing microwave.
When harvesting leaves based on three and a bud with the
interval of 7 days, it was identified that at early harvest, it had
high level of theanine and greenness. Catechin and crude fiber level
increased when harvested later. When processing tea leaves with
microwave, it was suitable to input 0.3 kg per minute at 8KkW for 3
mins of microwave processing and it was found that high level of
catechin and greenness was maintained. When processing green tea
herbs with microwave by inputting 0.3kg per minute at 8kW for 3

mins, high level of vitamin C and greenness was maintained.
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Compared to hot roast processing methods used in small scaled
farms and high steam processing utilized in major corporative
factories, the effectiveness of microwave fixing machine was
verified. Processing conditions such as appropriate tea leaf and
Results harvest period for microwave fixing were settled. Moreover, to
enhance efficiency, green tea powder and green tea herbs were
processed by microwave, setting the appropriate processing

condition for the microwave fixing machine.

Further discussions will be held with the manufacturing company
to compensate the defections in processing time when using the
Expected microwave fixing machine. The results will be shared with the
Contribution manufacturers and after improving the product through this
research project, microwave green tea processing methods will be

distributed to farms.

Keywords microwave | green tea fixation oxidase |manufacture
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S/HATNY EOMRUE G2 TEZ|2e st tet 7| s " E AT R/0M 7S MH|A SH=
AFREHIANE 59| fl0] 4eA B2 AFEY = Q& LICL
I 14 darEE AR Apolo] wE o A AH[EF H]a,
A 200kg
8 2APAI
ATAEG | AFZH(Y) | AE2LHE&(%) | 2LAITHE)
4% 30% 363.6kW 49,275 130 909
3% 20x% 266.8kW 43,545 115 667
1+ 40% 138kW 35,920 95.0 345
1+ 30% 125.2kW 35,162 93.0 313
NN B
U}@]lk{e,;f 13 20% | 1024kW | 33812 89.4 256
1+ 10x 88.8kW 33,007 87.3 222
60=x= 84.4kW 32,746 86.6 211
50= 72.8kW 32,060 84.8 182
40= 53.2kW 30,899 81.7 133
IS A(100T) - 4.38 ¢ 37,800 100 28
¥ 71,3509/ 10)
% 718 A9 150kW w4 A7 E 5929/A&W, 71 Bad 5550944
- A7l 8w =[{AFd = (kW)x 7] 8 7 (/kW) /309 +H{AFE- & (kWh) < A & & & 7 (¢4 /kWh) }]
(a) " (b) [aoizez il
-1
e ﬂ
P — L 30
- —“u
2 w0
o 5 il
<l
I s e B
- " s 8F
10 — iy
42 ¥¥ ¥% B8 R A¥ 0BR 84 Ay uE vk
a9 11 UafrE 3 g e AME Wl Aol a (%), b, A%
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=7rA7VHE E0MAEE it HE7|2Y =V sYEAT M 7HS-ME| A ot
ATEIME 2 80| 48X X2 A8Y & BlaLtt

L 1A gAE A G A vlolA g A S wd 54 W
1

) 7 o}

AN T2 AFE Folxom(ad 15), HatolA 74 uks Y= FAEQ 3
ESE = gapo] WolRTHLY 16). ol @ Ane sE 4

23191 thH(Jo, 2011; Kim, 2002).

ERon, FUHTE FI)AAGA A =T AFEH

A @k Azl v b (2 18)

W Catechin A

17.2% 12.3%

27|
a9 15, AP 7IE mlolaE s AH F JHER R v

235%
B Theanine
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IIRARINE BINYE YIS HE|TO HR T SHLEATANN IHB- A& ofs
AT IAE 50| Q0| HUH FE2 ABEZ & gLITh

a9 17 AFA7IE wlelazy 4§ agh Hlal

W Fiber

17.0%

=7

. 3 hES 99 vlolae tEz A4
[e]

AAF 7hEA] whol AR T AN FSQI& e it A EAS wawsigith 7€ a2 |
T AR ThEE S52E oHR At E mlo]laRdt 4TS o] &kl AN 4kW, 6k
W, 8kWE dAste] F9&Es B 03kg, 06kgE 9 F 245 7HEatdS ul, 713
HIEHIC fHd2 AR 8kWellA 7 =stom, 7H 7S &3 03kg o= FUA 7Hd =3
a1, HIERIC e 29 06kg FHA 7HE =tk SRS U= -argh> 2AEF 8kW
oAl 0.3kg FUAl 7HE =okth(EE 15). ol# g AellA] FEuis 4kstg o] of& 93 uhe
Fhe 213 A gho] 4kW, 6kW°ﬂ/\1 ghol vre AR HA = EEvlw Abstatel ofd 3t
o] AFshrh o] Folx] AH AT FEA B A Ao w dArkdnt
HIERRIC F3h, Fels abslaae] J3-S wAv Xy § E2H JFdo o
sH7F dojuhr] w ol }Aﬂ SkWell A Hlw# mfo]aRsl 2ALE d W Fo & oA
E2 Fs Hel Blor dAddr
whebA, whel AR 35 10?& 2k 7bEAl ZEdE *@}Ei of &g s}tz Wty Yo
U n EFd dAshyt A2 A kWA 3 0.3kg FUAl A5ttt ddE ot
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=7t EOMREE St TE7I2Y St=elv| e EAF -0 7S AH A Bt
ATEIME SO B0 S¥H 82 ALY & YlaUCt

T AR AoE 2AME 2 FY 55 U o2 Ao ZAMAIZRE T
2A Agstd e, AHo s vlo]aR} 37 FAEII S w FHHIZ, v ERRICE o] =k
own, zelS B 06kg FHAL vlo]AR I FAMAES 28 20% 7FE A AL W
A Aoz Fdo]l A gokow AME wek FA okt o= 1AF Ao A e B
oF o] jbstg ol og JFor AWsSU} o] Fo] I AR FArhET

WHH ZARAIZEE 27 202 A4 FUd R 29 FHES 03kgE A FAAA S H
=ANE = 2 FAHAEH, ol ZAAZH 2 Fld -] mEba AR g
A g Udte S BoFeE Aot 16)

A B4
E0)
JT_/‘}ES} ﬁg Caitr?ch Th(ear;ine (VitaC tezrgn
kW e o % ne/ke) 9
(kg/*D) (%) L+ s b -
03 11.8b* 14 389bc 17.3 51.5 -6.1d 25.5 103
4
06 10.7e 1.8 393b 179 53.2 -6.1e 27.4 102
03 11.5cd 1.7 412a 17.3 54.0 -6.5¢ 277 103
6
06 11.3d 16 391b 169 51.7 -5.3f 26.2 101
0.3 12.4a 14 383¢c 16.8 55.6 -7.6a 28.7 105
8
0.6 11.6¢ 1.7 418a 17.0 54.0 -1.2b 275 105

“Duncan’s multiple range test at 5% level
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# 16, mholZ 2y} HA ZAFFEkW)Ol A o] AHezdel mE oA #4254 Bl

o

e Cate | Temine | VitaC | tamin

i
i
RN
>

EW | sy | ARE | Q|0 | ok |00

i 12.4a” 14 383c 16.8 55.6 —76a 287 105

03
250z | 11.5b 1.6 407b 172 4.2 NE! 216 106
8
3 11.6b 1.7 418a 17.0 54.0 “12b | 275 105
06

250z | 11.5b 1.6 407b 16.9 50.2 -2.95¢ 25.3 102

“Duncan’s multiple range test at 5% level

g bR 7S A vhola Rt Tteed A4

VA 7] vlol AR vbe] Al FQ&S R we B4 545 vkl
Ha AR b w2E v R AR vhelaRyt AATE

W, 8kW= A5t FU&HES A = 7hs
3t HERIC B R SAEE A 8kW, £ 03ke FUAI 7HE w2 A3
17).
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IIRATNE BOMYR HIHE MY |TO B2t
HREDAME 59| glo| 4

M B A
Eo] S
AL z?é Catechin | Theanine | VitaC | tamin
(kW) (k?gj/i) (%) (%) (n/kg) (%9
= L a* b* h
03 12.1¢” 0.8 214c 149 47.0 -4.5d 22.9 101
4
06 11.1d 0.6 199d 14.3 43.6 -1.8e 20.0 95
03 12.8a 0.7 227b 14.3 457 -4.7c 21.7 102
6
06 12.4bc 0.8 233b 14.7 47.0 -4.5d 22.7 101
0.3 12.7ab 0.8 243a 14.8 515 -6.7a 26.4 104
8
0.6 12.3c 0.8 231b 149 476 -5.4b 23.7 103
“Duncan’s multiple range test at 5% level
3% 18 wlola R I HA ZAFFERkW)AIA ] A o W& 7te5ar F4 54 vlal
M B
< Cate - - ;
AR L8 ZAF chin | Theanre | VitaC | tamin
&W) (k&%) }\] s (%) (%) (Hyl@ (%9
L= ax b* hx
3 12.7a° 0.8 243ab 14.8 515 -6.7a 26.4 104
03
2720% | 12.4ab 0.8 237bc 14.9 46.6 -49d 22.4 102
8
3 12.3b 0.8 231c 149 476 -54b 23.7 103
06
220% | 12.4ab 0.7 25la 14.3 478 -5.0c 24.3 102
“Duncan’s multiple range test at 5% level
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nh S3UE 7bES fe velaRs) sbeed A
=R JbE Al wpo| Az o] zAMET FY L )

=1
HoR AgE HAE YR AFRY

_{q.ﬂﬂi

= (]
o HE A
zAF | 12 | Catechin | Theanine | VitaC | tamin
W | 5y | o) o) | awhke) | ©9
- 1% ax* b* h*
03 12.1 0.8 181d” 154 49.1 =7.30f 27.2 105
4
06 124 0.8 201c 14.7 48.2 -7.02% 25.7 105
03 124 0.8 202¢ 15.2 495 -8.24d 27.1 107
6
06 12.3 0.9 200c 15.1 50.7 -9.02b 29.0 107
0.3 124 0.8 238a 13.9 49.1 -951a 27.1 109
8
0.6 12.6 0.9 222b 14.8 499 -8.93c 275 108
“Duncan’s multiple range test at 5% level
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S/HATNY EOMRUE G2 TEZ|2e st tet 7| s " E AT R/0M 7S MH|A SH=
AFLEHIME 20| 4N 8= AP = BlELUICL
3 20, mpolAE T FHA ZAFFQRKW)OA o Hexde] mE SxvsE F4 54 vl
A A
g | TH | oz | Cate | Thea | ynoe | pn
BW | sy | Az | R | kg |00
- © © x* ax b h*
3 12.4 0.8 238a” 13.9¢ 49.1 -9.5a 27.1 109
03
25Nx 125 0.9 229b 16.1b 49.6 -9.2b 207 108
8
3 12.6 0.9 222¢ 14.8a 499 -8.9¢c 275 108
06
25Nz 12.6 0.8 220c 15.6b 49.2 -81d 27.3 107
“Duncan’s multiple range test at 5% level
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